INTRODUCTION
Fungal classification has become more stable at the ordinal level and above (Hibbett & al., 2007) although novelties and relationships among higher-level taxa of Basidiomycota continue to be discovered (Zalar & al., 2005; Binder & al., 2010; Hodkinson & al., 2014) . The order Agaricales is the largest order of mushroom-forming fungi (Agaricomycotina) with some 13,500 species (Kirk & al., 2008) . Attempts have been made to recognize monophyletic groups within the Agaricales and major groupings within it (Matheny & al., 2006) . These works, and others (Bodensteiner & al., 2004; Gulden & al., 2005; Garnica & al., 2007) have contributed to recognition of additional subclades and family-level groupings such as now found in regional Floras (Knudsen & Vesterholt, 2012) .
One such grouping, the Tricholomatoid clade, which includes three families, the Tricholomataceae, Entolomataceae, and Lyophyllaceae (Matheny & al., 2006; Binder & al., 2010) , has received considerable attention of late as the highly Supplementary Material The Electronic Supplement (Table S1 ) is available in the Supplementary Data section of the online version of this article at http://www.ingentaconnect.com/content/iapt/tax; alignments are available in TreeBASE (http://purl.org/phylo/treebase/phylows/study/TB2:S16404) polyphyletic genus Clitocybe (Fr.) Staude has undergone extensive revision (Harmaja, 2003; Ammirati & al., 2007; Vizzini & al., 2011b) . The Entolomataceae (Co-David & al., 2009; Baroni & al., 2011; Morgado & al., 2013) and Lyophyllaceae have been revised as well. However, little attention has been given to the Tricholomataceae, which in a broad sense once included as many as 98 genera (Singer, 1986) .
The Tricholomataceae was first referred to as the "Tricholomées" by Roze (1876) , including Tricholoma (Fr.) Staude, Entoloma (Fr. ex Rabenh.) P.Kumm, and Hebeloma (Fr.) P.Kumm.; however, this name was not validly published since it contains a French termination instead of a Latin termination (McNeill, 2012 : Art. 18.4). In 1927 , Van Overeem (1927 published the name "Tricholomataceae" as a nomen nudum (Art. 38.1). Later Heim (1934) published the name "Tricholom aceae" also as a nomen nudum. Many authors continued using the name Tricholomataceae assuming it was validly published (e.g., Singer, 1975; Pegler, 1977) . Pouzar (1983) provided a valid diagnosis and thus validly published the family name. To maintain the Version of Record (identical to print version).
traditionally accepted broad application of the name Tricholomataceae, despite the fact that numerous valid family names for it were published prior to 1983, the name Tricholomataceae is conserved against 24 other family names (McNeill & al., 2006) .
Before the advent of molecular phylogenetics, others treated the Tricholomataceae in somewhat different ways. Bon (1974) , for instance, split the family into six subfamilies: Tricholomatoideae (Sing.) Bon, Lepistoideae Bon, Leucopaxilloideae (Sing.) Bon, Lyophylloideae Kühner ex Bon, Collybioideae (Konr. & Maubl.) Bon, and Mycenoideae Bon. Jülich (1981) was the first to split the Tricholomataceae into separate families-Leucopaxillaceae Jülich (e.g., Leucopaxillus Boursier, Porpoloma Singer, Cantharellula Singer), Lyophyllaceae Jülich (e.g., Lyophyllum P.Karst and Calocybe Kühner), and Mycen aceae Overeem (e.g., Mycena (Pers.) Roussel, Baeospora Singer, Dennisiomyces Singer). Pouzar (1983) excluded some genera considered by Singer (1986) as part of the Tricholomataceae such as Rhodotus R.Maire, Termitomyces Heim, Macrocystidia Joss., and Catathelasma Lovejoy. Singer (1986) presented a broadly circumscribed Tricholomataceae encompassing 98 genera with a pale spore print (white, cream color, light creamy pink, pale violet, light greenish, or pale sordid grayish), lamellae variously attached to the stipe (sometimes free, adnexed, adnate, sinuate, or decurrent); lamellar trama interwoven, irregular, subregular or regular; spores amyloid or inamyloid; and occurring in a wide range of environments, e.g., on the ground in woods, on living hosts, or in prairies.
The polyphyly of the Tricholomataceae was demonstrated in several molecular systematic works Moncalvo & al., 2000 Matheny & al., 2006; Garnica & al., 2007) . Some taxa previously included in Tricholomataceae have been placed in other families such as Lyophyllaceae , Mycenaceae , Physalacriaceae (Binder & al., 2006) , and Hygrophoraceae (Lodge & al., 2014) , vindicating some efforts of Jülich (1981) (see Electr. Suppl.: Table S1 for an overview of the currently known phylogenetic distribution of Singer's 98 genera of Tricholomataceae). Although there have been some efforts to delimit fungal families, the limits and constituents of the Tricholomataceae in its strict sense have not been redefined or identified based on molecular evidence.
The main focus of this research is to systematically reevaluate the family Tricholomataceae. We present phylogenetic analyses of 160 taxa of the Tricholomatoid clade (Matheny & al., 2006) , including ribosomal RNA (nLSU, nSSU, ITS), and rpb2 sequences. The aims of this work are (1) to generate a multi-gene phylogeny on which to base a modern systematic revision of the Tricholomataceae s.str.; (2) to circumscribe genera belonging to this family based on a well-supported phylogeny; and (3) to provide a taxonomic key for their identification.
MATERIALS AND METHODS
Field collections and microscopy. -Notes of macroscopic features were taken from fresh collections in the field following protocols of Largent & al. (1977) . Many were photographed in situ or in a laboratory setting. Colors of fresh specimens were documented with the Methuen Handbook of Colour (Kornerup & Wanscher, 1984) or Munsell Soil Color Charts (Munsell, 1975) . Specimens were then air-dried on a food dehydrator for later microscopic examination and DNA extraction. Dried materials collected by us, as well as, materials borrowed from herbaria were examined to obtain morphological information on spores, cystidia, pileipellis, and other microscopic characters.
Taxon sampling. -The selection of taxa for this study was based on previous works that included members of the Tricholomatoid clade (Moncalvo & al., 2000 Matheny & al., 2006; Binder & al., 2010; Vizzini & al., 2012) . Sequences available in GenBank from previous studies were incorporated (Appendix 1). Additionally, new sequences were produced to extend taxon and gene sampling (Appendix 1). Nomenclatural types were specifically targeted for sequencing in order to correctly assign generic names to clades. Specimens were borrowed from the following herbaria: CONC, CORT, FH, FL, GB, IBUG, K, MICH, NYBG, TENN, XAL, and WTU. (Crous & al., 2004) .
DNA extraction, PCR, sequencing and cloning. -Genomic DNA was extracted using 10-30 mg of dried basidiome tissue. Samples were ground in liquid nitrogen with a mortar and pestle. DNA extractions were performed using the E.Z.N.A. Fungal DNA Kit (Omega Bio-Tek, Norcross, Georgia, U.S.A.), for specimens younger than 30 years old and the E.Z.N.A. HP Fungal DNA Kit (Omega Bio-Tek) for specimens older than 30 years.
Primer pairs used were as follows: for the internal transcribed spacer (ITS): ITS1F-ITS4, ITS1F-ITS2 and 5.8S-ITS4 (White & al., 1990; Gardes & Bruns, 1993) ; for the nuclear large subunit ribosomal DNA (nLSU): LR0R-LR7, LR0R-LR5 and LR0R-LR16 (Vilgalys & Hester, 1990 , http://www.biology.duke .edu/fungi/mycolab/primers/htm); for the nuclear small subunit ribosomal DNA (nSSU): PNS1-NS8, PNS1-NS41 and NS51-NS8 (White & al., 1990; Hibbett, 1996) and for the second-largest subunit of RNA polymerase II (rpb2), b6f-b7.1R (Matheny, 2005) . The same primers were used for sequencing with the addition of NS19b (http://nature.berkeley.edu/brunslab/tour/ primers.html) for nSSU.
PCR conditions to amplify ITS, nLSU, and nSSU are outlined in White & al. (1990) and for rpb2 in Matheny (2005) . PCR products were visualized on a 1% agarose gel. Successfully amplified products were purified using the QIAquick PCR Purification Kit (Qiagen, Valencia, California, U.S.A.) following the manufacturer's protocol. Sequence reactions were prepared with BigDye Terminator 3.1 (Applied Biosystems, Foster City, California, U.S.A.), purified using Sephadex G-50 columns (General Electric Healthcare, Piscataway, New Jersey, U.S.A.), and sequenced on an automated DNA Version of Record (identical to print version).
sequencer (ABI 3730) at the Molecular Biology Resource Facility of the University of Tennessee. Raw sequences were edited and assembled using Sequencher v.4.9 (Gene Codes, Ann Arbor, Michigan, U.S.A.).
Some chromatograms showed sequences with several indels; therefore, the purified PCR products of those samples were inserted into a pCR 2.1-TOPO plasmid vector and cloned using the TOPO TA Cloning Kit (Invitrogen, Carlsbad, California, U.S.A.) following the manufacture's protocol. The analysis of the positive transformants was done screening colonies by PCR using the primer pairs M13F-M13R. When the presence of the expected product was observed in the electrophoresis gel, PCR products were purified and sequenced following the methods detailed above.
Phylogenetic analyses. -Two datasets were assembled, one containing members of the Tricholomatoid clade (Matheny & al., 2006; Binder & al., 2010) to show the placement and delimitation of the Tricholomataceae s.str. and the second containing only members of Tricholomataceae s.str. to delimit genera belonging to this family.
The Tricholomatoid dataset includes 123 taxa (120 nLSU, 62 nSSU, and 70 rpb2 sequences). The Tricholomataceae dataset includes 110 taxa (65 nLSU, 26 nSSU, 38 rpb2, and 101 ITS sequences). For the latter dataset we included ITS sequences to increase resolution at the generic and infrageneric levels and to increase statistical support, as it has been shown in previous works (Lawrey & al., 2009; Lodge & al., 2014) . One taxon that was not represented in the Tricholomatoid dataset, but included in the Tricholomataceae dataset, was Porpoloma pes-caprae (Fr.) Singer. This taxon could not be included in the larger and more inclusive analysis because it is represented by only an ITS sequence. However, the closest match in a BLASTn search was Tricholoma myomyces (Pers.) J.E.Lange (82%), which justifies its inclusion in the Tricholomataceae dataset.
Alignments were constructed separately for each rRNA region and rpb2 using MAFFT v.6.717 (Katoh & Toh, 2008) , manually adjusted in MacClade v.4.08 (Maddison & Maddison, 2005) , and concatenated in SeaView v.4.2.3 (Gouy & al., 2010) . Regions of the ITS dataset with ambiguous alignments were excluded. Unsampled gene regions were coded as missing data. Simulation studies show that despite large amounts of missing data, adding taxa can improve phylogenetic resolution (Wiens, 2006; Wiens & Morrill, 2011) . Partition strategies for each concatenated dataset and the best-fit models of molecular evolution were chosen using PartitionFinder v.1.0.1 (Lanfear & al., 2012) . Alignments are available from TreeBASE (http:// purl.org/phylo/treebase/phylows/study/TB2:S16404).
Maximum likelihood (ML) was performed on both datasets using RAxML v.7.9.1 (Stamatakis, 2006) , implementing the GTR + GAMMA + I model, and executing 1000 rapid ML bootstraps replicates. Bayesian inference (BI) analyses were performed using MrBayes 3.2.2, also implementing the GTR + GAMMA + I model (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003; Altekar & al., 2004) with two independent runs and four chains, sampling every 5000 generations. Output was evaluated using Tracer 1.5 (Rambaut & Drummond, 2007) and AWTY (Nylander & al., 2008) in order to determine whether the chains reached the stationary phase and the appropriate number of generations to discard as burn-in. In addition, the standard deviation of split frequencies was considered for this purpose following the MrBayes manual. The BI analyses were run for 50 million generations with a burn-in of 12.5 million generations, leaving 7501 trees per run to summarize into a maximum clade credibility tree using TreeAnnotator v.1.7.5 distributed as part of the BEAST package (Drummond & al., 2012) . We consider bootstrap values (BS) > 70% and Bayesian posterior probabilities (PP) > 0.95 as evidence for significant or strong support. Infundibulicybe gibba (Pers.) Harmaja was used to root the Tricholomatoid phylogeny following Matheny & al. (2006 ), Binder & al. (2010 , and Lodge & al. (2014) . The Tricholomataceae phylogeny was midpointrooted as the sister group of this family is not known with confidence. Rooting was done in FigTree v.1.4.0. Individual datasets (ITS, nLSU, nSSU, rpb2) were examined separately under the ML criterion to inspect for intergene conflict, in which different gene regions strongly support different topologies. After this assessment, the gene datasets were concatenated and analyzed using ML and BI as described above.
RESULTS
Delimitation of the family Tricholomataceae s.str. -The Tricholomatoid dataset contains 4372 included sites. The alignment was separated in five partitions: (1) nLSU; (2) nSSU; (3) rpb2 first codon positions; (4) rpb2 second codon positions; and (5) rpb2 third codon positions. We did not detect cases of strongly supported intergene conflict.
The ML and Bayesian analyses of the concatenated datasets do not show major conflicts in any of the well-supported clades of the trees.
Phylogenetic analyses of the Tricholomatoid dataset ( Fig. 1 ) recover a robust grouping (99% BS, 1.00 PP) composed of six major subgroups that share a most recent common ancestor with the genus Tricholoma. We recognize this group as the Tricholomataceae s.str. with the following genera: (1 The genera Tricholoma, Dennisiomyces, and Leucopaxillus were recovered as monophyletic. Each of these groups received high posterior probabilities and bootstrap values. We also recovered a monophyletic group containing Hygrophorus subaustralis and four undetermined specimens collected in the southern Appalachians that resemble small species of Tricholoma. However, their small inamyloid spores, prominent pleurocystidia and cheilocystidia, and presence of clamp connections exclude them from this and any other tricholomatoid Version of Record (identical to print version).
substitutions per site

Entoloma strictius M96/10
Porpoloma macrocephalum GC 96016
Porpoloma umbrosum TJB7519
Termitomyces microcarpus PRU3900 Porpoloma sp. 2 PBM3441
Leucopaxillus cerealis LAS04/012
Leucopaxillus laterarius TENN044433
D. griseus K188911
Tricholoma sp. PBM3085
Tricholoma viridiolivaceum PBM3093
Porpoloma umbrosum REH4796
Tricholoma myomyces KMS589
Catathelasma ventricosum PBM2403
Leucopaxillus laterarius RHP29877
Cleistocybe carneogrisea SPs.n.
Dennisiomyces sp. 5 BPL244
Dennisiomyces sp. 4 PR6613 Undet. gen. ECV4038
Notholepista subzonalis GB0087013
Porpoloma macrocephalum MOS69/85
Leucopaxillus gentianeus AF261394
Leucopaxillus tricolor TENN061725
Hygrophorus aff. subaustralis MSG137
Hygrophorus subaustralis ECV4049 Porpoloma bambusarum DED5462
Leucopaxillus alboalutaceus LAS00/082
Callistosporium graminicolor PBM2341
Leucopaxillus eucalyptorum RHP8368
Leucopaxillus paradoxus TK04/091
Leucopaxillus gentianeus EL291/11
Tricholoma matsutake
Cleistocybe vernalis PBM1856
Tephrocybe anthracophila JT31790
Pseudoclitopilus rhodoleucus TK02/061
Dennisiomyces sp. 5 BPL254
Tricholoma subresplendens SAT1027901
Giacomia mirabilis GC-94141
Leucopaxillus eucalyptorum REH9110
Aspropaxillus giganteus GC-98046
Leucopaxillus albissimus EF261393
Entoloma asterosporum PBM3268
Porpoloma sp. 1 PBM3238 Lyophyllum sp. PBM2688
Porpoloma umbrosum PBM3267
Porpoloma metapodium EL155/09
Rhodocybe mundula TJB5349
Leucopaxillus cerealis GB0068845
Calocybe gangraenosa HAe251.97
Entoloma sp. TJB4765 Lyophyllum aff. decastes PBM3069
Lepista irina PBM2291
Leucopaxillus cerealis GB0110964
Pseudoclitocybe expallens HG2286
Hygrophorus aff. subaustralis MSG136
Tricholoma saponaceum PBM2514
Leucopaxillus cerealis AVL20112
Pseudoclitocybe cyathiformis HG2284
Entoloma sinuatum TJB5349
Clitocybe dealbata HC95.cp3
Leucopaxillus alboalutaceus LAS88/79
Tricholoma palustre PBM2494
Infundibulicybe gibba JCS0704B Undet. gen. ECV4202
Hygrophorus subaustralis MGW676
Tricholomella constricta HC84/75
Undet. gen. MSG144
Tricholoma inamoenum
Porpoloma portentosum MES531
Cantharellula humicola DED7871
Pseudoclitocybe sp. RHP12643
Porpoloma metapodium LAS06/134
Aspropaxillus candidus TENN037113
Clitocybe candicans PBM2476
Pseudoclitocybe cyathiformis JFA12811
Entoloma sericeum VHAs03/02 "Inocephalus" sp. GD-b
Tephrocybe boudieri BSI96/84
Musumecia bettlachensis HG2285
Aspropaxillus septentrionalis AHS24982 HOLOTYPE
Clitocybe subditopoda PBM2489
Leucopaxillus lilacinus PBM3584
Porpoloma spinulosum K107286
Aspropaxillus giganteus RHP12192
Notholepista subzonalis TK98/279
D. glabrescentipes K188910
Collybia tuberosa TENN005349
Calocybe carnea CBS552.50
Leucopaxillus laterarius PBM3060
Clitopilus prunulus TJB6838
Lyophyllum decastes JM87/16
Termitomyces sp. ZA164
Tricholoma elegans PBM3142
Lepista personata AW0097 Delimitation of seven genera in the Tricholomataceae s.str. -The Tricholomataceae dataset consists of 4729 characters after the exclusion of ambiguously aligned regions in the ITS (186-230, 244-273, 289-328, 808-823, 861-872) . The alignment was separated into five partitions: (1) ITS; (2) nSSU and nLSU; (3) rpb2 first codon positions; (4) rpb2 second codon positions; and (5) rpb2 third codon positions.
The ML and Bayesian analyses show consistent topologies recovering the same main clades with high support (> 70% BS, > 0.95 PP). The phylogeny produced from this dataset (Fig. 2) shows the same seven main clades as in Fig. 1 , and a single branch representing Porpoloma pes-caprae referred to as the "pes-caprae" clade.
Leucopaxillus contains representatives from Europe, Australia, and North and South America, including samples from temperate and tropical regions. The genus is characterized by species with amyloid and verrucose spores and presence of clamp connections on basidiocarp tissues. The presence of clamp connections and absence of urticoid hymenial cystidia distinguish it from Melanoleuca Pat., species of which may outwardly resemble those of Leucopaxillus. Melanoleuca, however, is a member of the Pluteoid clade (Matheny & al., 2006; Garnica & al., 2007) .
Sister to Leucopaxillus with strong support is Pseudotricholoma stat. nov., a clade that contains two temperate taxa from the Northern Hemisphere, Ps. umbrosum and Ps. metapodium (Fr.) Singer. The name Pseudotricholoma is elevated to genus level following the classification of Singer (1986) where he included Porpoloma umbrosum as the type of Porpoloma subg. Pseudotricholoma (Singer) Singer. The two species in this clade are united by their smooth amyloid spores and red bruising reaction to the context of the basidiocarps.
Tricholoma appears to be sister to Pseudotricholoma and Leucopaxillus but with weak support (Fig. 2) . The circumscription and monophyly of Tricholoma has been well established (Bon, 1984; Riva, 2003) . The "pes-caprae" clade (based on one sample and ITS data only) could also be the sister group to Tricholoma, but support for this relationship is not significant (< 65% BS and < 0.95 PP) (Fig. 2) .
Porpoloma s.str. contains sequence data from three type specimens, Por. sejunctum, Por. terreum, and Por. portentosum. The first one, Por. sejunctum, is also the type of the genus, therefore, the generic name Porpoloma can readily be assigned to members of this clade. The other two species included in the group (Porpoloma sp. 1 and Porpoloma sp. 2) were collected in Tasmania. In this clade there are also four environmental samples from South American Nothofagus forests (Nouhra & al., 2013) , three of which correspond to Por. terreum and were isolated from N. dombeyi (Mirb.) Oerst. and N. obliqua (Mirb.) Oerst. roots. Another represents Por. sejunctum isolated from N. dombeyi roots. Porpoloma s.str. is restricted to the Southern Hemisphere forming ectomycorrhizal associations with Nothofagus (Trappe, 1962; Griffith, 2004) and probably with Eucalyptus L'Her and/or Acacia Mill.
The genus Dennisiomyces comprises mainly neotropical species. This clade contains the type of the genus name, D. glabrescentipes, the type of D. griseus, and five unidentified species, four from the Caribbean and one from the southeast United States (at least seven species in all).
Sister to Porpoloma and Dennisiomyces is the new genus Corneriella. The grouping of these three genera receives significant support (89% BS, 0.99 PP). Corneriella includes four tropical species, Porpoloma bambusarum described from Hawaii, Cantharellula humicola Corner described from Malaysia, and two unidentified species from Puerto Rico and Brazil. The close relationship between Porpoloma bambusarum and Cantharellula humicola was previously suggested by Desjardin & Hemmes (2001) . In the present work we confirm that these two taxa are closely related and belong to the new genus Corneriella. Cantharellula is not monophyletic as the type of the genus (Ca. umbonata J.F.Gmel.) is now placed in the Hygrophoraceae (Lodge & al., 2014) . One of the unidentified species of Corneriella was previously labeled as Porpoloma sp. (PR3995). Sequences from this collection have been included in previous phylogenies Vizzini & al., 2012) , where it has been treated as Porpoloma.
The last clade includes Hygrophorus subaustralis and three unidentified specimens collected from the southeast United States. Hygrophorus subaustralis superficially resembles some small white Leucopaxillus or Tricholoma species, however, its microscopic characters and phylogenetic placement suggest it belongs to a different genus. Therefore, the genus Albomagister gen. nov. is established to accommodate this and two other undescribed species. The latter two are morphologically similar to H. subaustralis, but they form separate phylogenetic lineages (Fig. 2) . ITS sequences of these two are 82%-83% similar to those of A. subaustralis. The taxonomy of these is under investigation.
Two additional lineages, ECV4038 and MBP06VIII09, form a grade with respect to Albomagister. Presently, each is known only from a single collection and they are insufficiently known.
Taxa outside the Tricholomataceae s.str. in the Tricholomatoid clade. -Two families, the Entolomataceae and Lyophyll aceae, cluster outside the Tricholomataceae s.str. (Fig. 1) as expected from prior works Matheny & al., 2006) . Singerocybe, as mentioned above, is recovered as sister to the Tricholomataceae s.str., but this result is weakly supported. An ensemble of additional clades was recovered in the Tricholomatoid clade consistent with several prior studies (Matheny & al., 2006 
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deposit pure white, rarely pale cream. Spores subglobose, ellipsoid or ellipsoid-oblong, hyaline, thin-walled, without a germ pore, smooth or verrucose, amyloid or inamyloid, not dextrinoid. Species with inamyloid spores never with decurrent lamellae. Basidia without siderophylous granulation. Cystidia present or absent as cheilocystidia, pleurocystidia present in some groups. Hymenophoral trama regular. Pileipellis a cutis, ixocutis or trichoderm. Clamps present or absent. Mycorrhizal or saprotrophic on soil, humus and debris in forests and grasslands. Primarily north and south temperate in distribution, some tropical.
Genera included. -Albomagister gen. nov., Corneriella gen. nov., Dennisiomyces, Leucopaxillus, Porpoloma, Pseudotricholoma stat. nov., Tricholoma (Fig. 3A-G (Fig. 3C) Notes. -The current definition of Leucopaxillus excludes species with smooth spores characterized by a weak amyloid reaction. These species are now placed within Aspropaxillus Kühner & Maire (type: A. giganteus (Sowerby) Kühner & Maire) (Vizzini & al., 2012 Notes. -Agaricus flavovirens was sanctioned by Fries (1821) therefore, it has priority over its earlier synonyms A. luteus and A. aureus (Art. 13.1). For a detailed discussion about the synonymy of T. flavovirens and T. equestre see Deng & Yao (2005) and Moukha & al. (2013) .
Pogonoloma (Singer) 
DISCUSSION
Several attempts have been made to delimit the Tricholomataceae based on morphological features ranging from a broad and inclusive group (e.g., Singer, 1986 ) to a more reduced entity (Jülich, 1981) . Floristic treatments (such as Funga Nordica) now take into consideration a much-reduced Tricholomataceae based on input from molecular phylogenetic studies Matheny & al., 2006; Garnica & al., 2007; Binder & al., 2010) .
Some genera now recognized as Tricholomataceae s.str. have also been placed in other families. For example, Dennisiomyces was placed by Jülich (1981) in the Marasmiaceae, and Porpoloma and Leucopaxillus in the Leucopaxillaceae. Part of the taxonomic confusion stems from the fact that groups like Porpoloma and Leucopaxillus are not monophyletic.
The genus Tricholoma is one of the two genera of the family with inamyloid spores, and the only one that contains some species without clamp connections (Ovrebo & Tylutki, 1975; Bigelow, 1979; Riva, 2003; Bessette & al., 2013; Christensen & Heilmann-Clausen, 2013) .
The genus Porpoloma was divided by Singer (1975) into three subgenera: subg. Porpoloma, subg. Pseudotricholoma, and subg. Pogonoloma. Here, we confirm that Porpoloma subg. Porpoloma contains species known to date only from temperate regions of the Southern Hemisphere and that form ectomycorrhizal associations. Members of this genus have smooth, amyloid, and ellipsoid spores, cheilocystidia, and a pileipellis with intracellular brown pigments. This excludes Porpoloma bambusarum and several other species not sampled here (e.g., Por. boninense (S.Ito & Imai) Hongo, and Por. aranzadii Laskibar & al.) . Porpoloma bambusarum now serves as the type of the new genus Corneriella, but additional species of Porpoloma s.l. are in need of revision to determine their clade placement. For instance, the presence of cheilocystidia in Por. boninense and Por. aranzadii (Hongo, 1980; Laskibar & al., 2001 ) suggests that these taxa could belong to Porpoloma s.str., however, there is no evidence that they form ectomycorrhizal associations as it occurs in Porpoloma s.str.
We elevate Porpoloma subg. Pseudotricholoma to the generic level confirming within it two species: Pseudotricholoma umbrosum (≡ Por. umbrosum) and Ps. metapodium (≡ Por. metapodium) . Pseudotricholoma umbrosum and Ps. metapodium are morphologically similar. It has been suggested they are different forms or geographic variants of the same species (Singer, 1986) . Our phylogeny (Fig. 2) shows the separation of two clades, Ps. umbrosum representing specimens from North America and Ps. metapodium represented by collections from Europe, thus geographic separation is the main difference between these two species. Additionally, Ps. metapodium is usually found in meadows, while Ps. umbrosum is found in forests (Smith & Walters, 1943; Bon, 1978) .
Porpoloma elytroides resembles Pseudotricholoma in having reddening flesh and a farinaceous odor, and could be placed in this genus following our taxonomic key. However, we have not studied collections of Por. elytroides. Singer (1956) described Porpoloma subg. Pes-caprae Singer to accommodate Por. pes-caprae, which was later transferred to Porpoloma subg. Pseudotricholoma (Singer, 1962) . Here, we find that Por. pes-caprae is an independent lineage apart from the rest of Porpoloma and may form a sister lineage to Tricholoma (Fig. 2) . Multiple gene sequence data from additional collections are necessary to confirm the autonomous position of Por. pes-caprae. Bon (1978) included two species in Porpoloma subg. Pogonoloma: Por. macrocephalum and Por. macrorrhizum (Sacc.) Bon. Our results (Fig. 1) Porpoloma bambusarum is the other species sampled that does not belong to Porpoloma s.str. This species is transferred to the new genus Corneriella together with Cantharellula humicola. The genus Cantharellula Singer was shown to be polyphyletic in a recent analysis by Lodge & al. (2014) , where the type Ca. umbonata was recovered as a sister group to Pseudoarmillariella ectypoides (Peck) Singer, both now included in the Hygrophoraceae. In that analysis Ca. humicola was recovered within the Tricholomatoid clade and was excluded from Cantharellula s.str. based on the presence of cheilocystidia and regular rather than tridirectional lamellar trama. Members of Corneriella have smooth and amyloid spores and cheilocystidia, but lack pleurocystidia.
Dennisiomyces is a poorly known genus with only five species described to date: D. glabrescentipes, D. fuscoalbus Singer, D. rionegrensis Singer from Brazil, D. griseus from Trinidad, and D. lanzonii Robich from Italy (Dennis, 1951; Singer, 1955 Singer, , 1989 Robich, 1989) .
Dennisiomyces can be separated from other groups in the Tricholomataceae s.str. by the smooth and amyloid spores, the presence of cheilocystidia and pleurocystidia, presence of clamp connections, and erect to suberect terminal cells of the pileipellis.
This genus is more diverse than previously thought as we have detected what are probably five undescribed species from the Neotropics and southeast U.S. Two additional species with affiliations to Dennisiomyces include Gymnopus fulvidiscus Murrill and Pleurella ardesiaca (Svenson & Taylor) E.Horak (Singer, 1986) . The type of G. fulvidiscus fits the description of Dennisiomyces because of the amyloid and smooth spores, presence of cheilocystidia and pleurocystidia, and presence of clamp connections based on notes deposited with the specimen. Singer (1986) suggested the transfer of G. fulvidiscus to Dennisiomyces, and we predict it will indeed belong to the genus but have not studied the type.
Pleurella ardesiaca is a lignicolous species from New Zealand characterized by smooth, amyloid spores and presence of cheilocystidia and clamp connections, which suggest a close relationship with Porpoloma s.str. (Horak, 1971) . However, the lignicolous habitat is not consistent with placement in Dennisiomyces or Porpoloma. An ITS sequence (JQ694106) is publically available from a collection (PDD 87446) referred to as Pleurella ardesiaca from New Zealand. BLASTn results suggest the nearest alliance of this specimen to Baeospora in the Marasmioid clade (Matheny & al., 2006) or to Hypsizygus (Gillet) Singer in the Lyophyllaceae. A thorough analysis of the type is required to confirm its taxonomic and phylogenetic position.
The genus Albomagister is macroscopically similar to Leucopaxillus or Tricholoma, however, its smooth inamyloid spores separate it from Leucopaxillus, while the presence of prominent pleuro-and cheilocystidia distinguish it from Tricholoma. The hyphae of the lamellar trama are parallel rather than divergent as in Hygrophorus Fr.
Albomagister subaustralis is a species now known from North Carolina and Tennessee. Dennis (1953) also reported it from Trinidad. However, this is doubtful since in his description he notes the presence of cheilocystidia and pleurocystidia with long tapering apices, a feature inconsistent with the type and other collections studied by us (Fig. 3A) . We consider Dennis' material of H. subaustralis to represent another species possibly of Albomagister.
Within Albomagister we examined numerous collections of A. subaustralis studied by Hesler & Smith (1963) , including the type specimen, and found one collection (AHS14872) identified as such that represents most likely an undescribed species of Albomagister (as Albomagister sp. 2 in Fig. 2 ). This specimen was collected in the same locality as A. subaustralis showing that these two species co-exist in similar environments. In addition, we found one more collection that resembles A. subaustralis, but it seems to be a different phylogenetic species of Albomagister (as Albomagister sp. 3 in Fig. 2 ). This species was also found co-existing with A. subaustralis.
The two undetermined specimens (ECV4038 and MBP-06VIII09) are insufficiently known, and we cannot derive any conclusion regarding its taxonomy. The former possesses cheilocystidia, pleurocystidia and inamyloid spores, whereas the latter lacks pleurocystidia.
